
PRECISION MACHINING 
TECHNOLOGY 

PURPOSE 
To CI~t1U~ltl' c~lch CO[ltC,~t~lil(,~ p['C'r~I[';ltion for 
clllplo)'lllcnt ;lI1cl to rccogni/c Ollrst~ltlcliilg 

,~tllclents for l'xccllcncc ;lI1d profl',~sionalislll iil 
thc held of J1rccisioil m;[chining tl'chnology, 

CLOTHING REQUIREMENT 
Otlici;tI Skill~l!Si\ kh~[ki work ,~hi['l ~1[KI p;lnts, 
hl;lck or hro\\'il k:;lthcr work shocs, ~lIld safety 
gl~lssc's \I'ith side shields or goggles, (Prescriptioil 
gh~sc's C~lil Il<: u~ccl oilly it'lllL'Y ~Ul' c'quipp<:el 
Ivilh sielc ,~Ilickls. If ilOt, thcv II\lL~l hc' COI'l'['eel 
with goggles,) Tu pll['ch~ISC ;)flicj~t1 work clothc,~, 
cont~lct i\'lid\lest Trophy iVl;lnllf;lctliring Co, Inc 
hy ctlliilg S()()-.-)24-'iC)96 01' orelcr onliilc at: 
\I'\\' \I ,1l1tlllfccOgil iti Oil,CC lill/sk i lis LL~;I/, 

Note: COil[('~t:lilrs musf \\/C\lr fl1('II' otfici;t1 CO!lfc"~f 

clothing to the contcst oricllt;ltion lJlectin~~, 

ELIGIBILITY 
Opcn to activc SkillsllSA IllcmlX'rs cilidled In 
progr;lllls wi1h J1rl'l'i.~ion 1ll~IChi[li[lg tcchnology ;l.~ 

1hc OCCU [XI tion,tI ohjccti vc, 

EQUIPMENT AND MATERIALS 
I.	 Supplicd hy thl' tcchilictl committcc:
 

~L, 1\11 ilCCl'S,S,I['y Illachinl',~, \\(xkholcliilg
 
(lc'licl'S ~lIlei work-piccc m,ltl'l'ials
 

h,	 All [ll'ce~,~~IIY h~lnd tools and prccisioil 

1l1l';lsuring ilbfruilll'I1IS nccdcd hy 
COiltl'sLIIltS ~Ind/or judgcs 

c.	 1\11 ilCC'l'SS,tr)' pl'l'son~tI COlllputns ~Inel 

sot't\l':1J'C 1'0[' ot'tlilll' J1an rroor~llll[nillO 

d,	 All nccc,~,~~I[Y refcrence lllat~~'i,t1, ch~l~s 
~1I1d work instructions to hc used hv 
cOiltestants ,lilli/or jUdgl'S ' 

2,	 ,Supplil'd h)' the cOiltesLlnt: 
~1.	 CllcuLltol's are ilot I'u]ui['cd, hut ~Ire 

,t1lowed 
'!otc: Contl'sl~lnts arc: n()[ to hrin<J 'Iny 
rools or I'elerelll'l' 1ll~ltni~t1s to th~ ~'olltcst 

h	 One-p~lgc, t)'pl'IQittc!\ 1('SU[ne, 

SCOPE OF THE CONTEST 
The contest \I'i II hc h,lsed Oil and consistl'llt with 
thc i\;lrion~t1 Jlbtitutl: tor !\ktalworking Skills 
(j\;li\tISl, I)utic,~ ,IIKI Stanll,I['lls for i\'!;lchinin o 

Skills, I.cvels J ;Ind II, Inform,ltion on how ~l 
ohtain thcsc skill sunlLlrds l1uy hl' ohuincd 
dircL'fly hom i\J!\IS hy ctlliilg 7(),"\-5'i2-<+()7I, or Oil 
rllc \'reh ;If h[[p,\I\I\\,llil\ls-~kilkolgl. 

COlnpclcncie,~ to he fcstcd ,I[e llctnmined hv the 
SkillsllSA Ch<tlllpionshirs tcchnic<tl coIII J1li ttc:c , 

Knowledge Performance 
TI\(' COlltCSt \I ill include ,vl'irren knowlc:dge 
;1.~,~C~,~J1ll'llh th;1 t I'cC] 1I ire rill' ullllersf,1 Illi ing 01 
prcci.~ion m;lcllining tcchnology ['cLtteci 
kn< l\\l<:clgc (th\:'ol)') 

\Vhcrevel' fhe \lol'ds "eleillonstl'<tte knowledul' ot" 
,Ire usce! in the contest swneLl['cls ,I[ld ,-. 

C<lilll)L'tl'llL'il',~, thc techllicilcllnllllittl'e coulel 
include ,IllY or Ih~ll slIhjeCf Ill<tttcr in the writtcn 
theory tcst th<tt is ;Idillinistered on the 
\'(Iednc,~d;IY J1lorning rl'im to tllC 11;mcls-on skill 
co III peti rion, 

Skills Performance 
The confeSf ",'ill inclucle ;\ ILll1lls-on skill 
cOlllpetition, F;lch contcswnt in till' SkillsllSA 
Ch<tillpionsllips is exreued to deillollstr;tte 
('O[llpetency in [ll~\Ilu<t1 ill,lchining pl'l'f()['Jll,mce 
,skills, This IIlcilieles: ;Iprlying fune!;tillcilt,i1 
COlllrllt,ltion,i1 skills: inrc!'fxcting <:ngincering 
dr~l\vings; techniGil d;\t<t ,md othcr gr~lrhi('s; 

~Ipplying physic;d sciencc princirlcs: setup ~Ind 

oper,ltion ot' ill'1I11l,i1 llleLilworking Ill:lchinc,,S: 
inciustl'i~lI ,s~lIcty <tnel hygiene rC(IL;irelllenr.~; ,Illli 
lise of;\ I'C and kcyho<trding ,'skills, usjn~ offline 
C\!C progr;lillming sottw~lrc, ;tnd h,lving'thc 
,i1Jility to proW,tlll,SL't up ,1nd op\:'r<ttl:' IXISic c'\!C 
1ll~lchin\:',~, 

Contest Guidelines 
I,	 It should he undcrstood th<tt SClillC of th<: 

sta neLl rds ,l1ld cOlllrctelKies heoinn in 0 with 
rhe Sl;\feilll'nt "d<:lllonstr<tte kn(;~.vlcdo~ of' 
;Ire ,llso ;\ Ilol'lll~d 11<1IT ot' the h<tnds-(~l 
portion, such ~IS I'c;lclino enoinec['in u 

clr;lwjllg,~, 1\l;lking cllc:~<ttj(;~lS, etc. ,-. 

2.	 J-:,lch year, the I'recision iVl;tchining tcchnic<t1 
l'(lilllllirtce ,viii devise ,Ind conduct an 
iilterview \\'itll each cOlltest;tnt ;IS p~ln of the 
l'()n te,~t, 
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:S'	 J\Clu~t1 Ci'\C I1lxhine setup ~\\l(1 nper:ltion is 
not :1 I'e'!uil'eil'll'll[ ill the I)recislon ivl:lchining 
Tcchllology competition, ThiS section is 
covcl'ccl ill :1 SCIXl\':ltC :\IVIS LCl'cl II CNC 
contest ;11'(..\1 ami is nor P:I\'[ or precision 

nudlining tccllllology, 

Standards and Competencies 

PMT 1.0 - Demonstrate machining-related computational 
competencies using both metric and u.s. customary units in 
accordance with related requirements identified in NIMS 
Machining Skills Levell, KSAO Area 2: Mathematics 
1,1	 Apply IXlsic :ll'ithnll'tic skills to solvc 

pmh!c'!ll.'i, 
,2.	 i\pply funcrion:\1 :t!gClll'J, gC'OlllCIl)', 

trig( III 0 lllelJ} to solve prohleJlls 
lise f01'l1lU Lis, h~lJlclhook tJ hie'S, chans ~lIld 

tcchnictl repon,'i to ,'iolve pmhlcnl,'i or 
illJ ke ck:ci,sion,'i 

14	 Ch~lrr, illlt:'qXt:'t ~lIld t:'xpLiin stJtisticti
 
pmcess contl'Ol :\llc! inspecrion c!:\[;l
 

1,'1	 Ct!cuLlte the correct JJl10unt of grind stock 
to he left on :1 P:lrt \\'hen doing roughing 
opvr:ltions 

1,6	 Ct!cul:ltc cctltcr offsets for t~IPcr turning
 
:1I1d cOlllpound slide setting,'i for :lIlgle
 
turning
 

PMT 2.0 - Demonstrate professional development 
competencies in accordance with related requirements 
identified in NIMS Machining Skills Levell, Duty Area 7: 
Career Management and Employment Relations and in 
KSAO Area 4: Social Skills and Personal Qualities 
2,1	 In an inrervi\:'w situ~ili()n, expl:lin :1 

tecllnicJi issue rel:1tcd to precision 
Ill:lChining tc'Clltlology ,such ~IS ,'it:''!uence of 
oper:\tions, onc piece I',S, procluction 
setups~ rdJlL'd non"ill~lChining o[x:ration,'i 
,sUcil ~l'i hGlt tre~lting, clchurring, Jll:ltcri:\1 
h~lll(l\ing, ere. 
i\.n:Jiyl.c :1 speCific machining rel~Jlecl 

prohlelll ~Ind then ill:lke :111 or~tI n:port 
25	 IIt:'spoll(l to gencr~t1 lluc,stions th~lt typictlty 

would hc P~I\'[ of ~In el1lploymcnt typc 
intt:'rl ie\\ 

2.4	 I)(:JllOnstr~lte j'loise, con ficlellCe :Ind 
knowleclge of 11K' sllhjl'<T, m~11 

cOJlllllunicJlion skills, ~lIlci thc ~Ihility to 
n:~lu to ncw sitUJ tions :1 ncl to ill:\ ke sound 
clcci'iiollS ill ~ln intel'lic'w sitll~llion 

I:rom photoguphs, iclciltiry Jncl cxpl:lin 
the propn usc or Jpplic:llion of prccision 
11l~lch i 11 i Ilg tech no/m;\' 1't:'I:1 tccl lll~ICh int:'rv 
or t()oling , '	 ­

2..(1	 I'roill :J li,'it of 1J)()(lern precision 1ll~lchitlin(J 

tcchnology related terllls, l.'xpLtin thl.' ,,,,, 
nll.'~\ning of c:lch tt:'I'I1'1 :1I111 discuss i1ll' 
CUITcnt :1j'lpliGltjon of e:\ch lcrlll 

PMT 3.0 - Demonstrate communication competencies in 
accordance with related requirements identified in NIMS 
Machining Skills I, KSAO Area I: Written and Oral 
Communication and KSAO Area 5: Engineering Drawing and 
Sketches 
,), J	 Using :1 ;VISDS'ihel.'t, dl'tL'l'lllinc :1Ilc! 

expLlin thc ,steps to Ilt:' t:lkell rcLltccl to tht:' 
clc~lnuj'l Jnd rcporting of ~I ChCillicti spill 
in :\ tJ'picti Jll:lchinc shop situ:ltion 

,),2	 1{c:lCI. illl('ITll't:'t. concl.'ptu:lli/e :Incl Ill' :lhle 
to I'epoll (ol,~t1ly, h:llll!llTirrc'n tlotc 01' 
[Xlpcr c!onltlll~ntJ COlllillon 1ll:1nuhcruring 
proe<:,S,'iC,S rcl:trccl to [1rccision tllJchining 
:1 illI rcLltc thctll to k:lturc,s of ~l p:ltT 01' 
cnginccring dr~l\Ving of ~I r~lrt 

;,>,5	 fntt:'lprc't single or illultiplc IXlgc 
cngitlt:'l.'ring clrawing,s 01' skcrche,s (illCh 01' 
Illetric) to c!ctcrl1l inc f(':ll u I'C,S to hc 
11),1 chi ncd 

,)<'f	 TI-JnsLitc gcoillctric toler:lnce .'iVIllIJOl.s :lIld 
othel' [1~lll ,'ipecific;ltions cont~lil;Ccl Ivithin 
feJturc control sYlllhols ust:'d in Jll:H,:hinin o 

Jtldilll.':I'illl'Cilll.'nt (i\S:'vIE Y14,'i-llJH2J ,,,,, 
:),S Iklllon,srrdtc ktlowleclgc Jilli 

undl.'rst:lnding of j'lrojection tll<:ory :md 
othcr cnginel'ring dr:1IVing j'lrinciples 

5,(1 I)rocluce dn d[1[1ro[1riatc fn:eh:ltlcl 
orthogr:lphie. ohlilJuc, Isotllctric or 
perspecril'e skclch or ~I j'l:lrt to he 
1ll:lchincd 

,)7 Wlite or 1t:'tre I' legihly 
:SH	 Enter, rctricI'c, u[1clate, Ch:lllgc or :1I1dl)l.c 

computcr-slorcd cl:ttJ relatcd to Iluchining 
()I" inspection 

;,>,<)	 ()r~t1ly expLlin illJc!titling procedlllt:',s 
Jnd/ol prJcticcs 

PMT 4.0 - Use knowledge of physical science in precision 
machining situations in accordance with related 
requirements identified in NIMS Machining Skills Levell, 
KSAO Area 7: Metal Working Theory 
..j I	 IktllOnstr~1 tc know Icdge of j'lri nci pic's of 

I1lcch;,lnic~, 11l:\('hinc's, he:\[, lighl ~;oLlI1c1 

;Ind othcr forms of energy in reLition to 
cutting ~lncl ,,'ol'kholding tooling lI,scc! in 
hoth l1l:lIlu:t1 ;ltld CNC 11l:lchining 

el.2	 Descrihe thc j'lhysictl ~rncl/or llK'uIILlrgic;\1 
char:lClcrislic,'i of Cl,st imns, ,st('('ls, 
nonl'crrous tllct:t1,'i, composites, phstics 

;(IKI other ilI'lteri"I.'i rh~l[ could he 
Jllachillt:'c1 
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-d Di,;cu,;,; the dTeer,; of he~lf-treating Jnd 
c()~j[i ng pruce,,;se,; Oil ill~lleri~\I.,; u,,;ed I.'()r 

lI'ork piec\..'s ~IIKI/or curring tools 
-1,-1 1:);pl~lin the process hy \vhJch cll'hide 

~lJ1CL!rlr cel';llllic cUlting rool inseiT,~ ;Ire 
111~lde 

Ik~\ll ~lI1ll use J1l~\l'llin~lhilir)' r;ilJles ro 
derellninc rhe elTeCl the work piece 
m~IICliil h;I.'; on ,,;uch tllings ~\.~ curring 
speC'll, Feed r;lte, (Ieprh of Ull. curter 
,,;deerion, tool lIe;lr, surl'~lce finish, etc, 

PMT 5.0 - Demonstrate safety and hygiene competencies 
in accordance with related requirements identified in NIMS 
Machining Skills Level t Duty Area 6: Industrial Safety and 
Environmental Protection and in KSAO Area 4: Social Skills 
and Personal Qualities 
=;, l	 llmler,;t;lI1d ;1I1d pr;luice ,;arc oper;ltion of 

rhe 111;\chilles n()1I' heing u,,;ecl 
=;,2	 Deli m' ;lI1d demonstr;lfe ;111 umler,';[;1 nd ing 

of ';~lkIY cOlles ;tnd rules lIsed lo s;,Fegu;Jrd 
sdF, other ,,'orkers ~Ind rhe equipl11enr aild 
tooling 

=;,5	 !\rply good hygiel1e in Ill(' usc of curriilg 
flu ids ;lI1d/Oi mhL'! cheill icds typicdly 
u,,;ell for m;lchilling 

=;,-1	 Ik;,d, underst;l1ld ancl Folio\-\' ;1 ;VI;lteri;iI 
S~I I.cry I );'t;1 Sheer (IvISJ)S) 

1,1	 I )elll' lnstr;tte S;lfe work luhir,; when 
pel'iorilling ;II1Y of rhe 111;lclliniI1g, hen\..'h 
work, l1l;lterLtI h~lnclling or 1l\\.~'I.~urel11ent 

conlpl"tencies li,,;ted for thi,,; precision 
111~lchining cOlllreririoll 

PMT 6.0 - Perform competencies related to manual 
turnin!l (lathe) operation in accordance with related 
requirements identified in NIMS Machining Skills Level I, 
Duty Area 2: Job Execution 
6, I	 Set up Jll;lchine For single 01 multiple parr 

produerion, \\'hich include~ ,,;erring 
m<lchine stops, pruper speeds, I'eeds ;md 
llepth of Ulh i.or lhe 1ll;lreri;iI [0 he 
m~lchined ;tnd the rype of CUlling tools 
;lV;liLlhle 

(J,2	 I:rum rhe CUlling tools ~lvaiLrhle (coulll he 
HSS, C1.\t ;t1loys 01 c~,rhide), S('led the hest 
roo! for the oper,lrion ~Inll 1110unr pruperll' 

(1.5	 Pcrform h~l.\ic turning oper;ltions: work 
l)l'rllel'l1 cenrCI'S, rhree- or four-jaw clluck 
\Vork, collet work, center dri II ing, str~1 ight 
[uming, shOlllllcr ~1I1(lellcl facing, 
chamfering, 1'~ldius turning, grooving, 
curring oFF, (1I'illiI1g, IJOIing, I'clming, t,llx'!' 
~lIld ~lllgle llImillg, fOughil1g (1(',lving grind 
stock) ,Ind fini,;hing, knurling, filing ;Iml 
po!i,,;hing, ,Ind inrern,lI ~IIKI e);rern;11 thre~ld 

chasing 

(J,-I Dl'lllonstrate the ahility to hold inch 
,111(1/01' Illctric llilllcibion;tl, gl'ollll.'tl'ic alKI 
SUI{ICC finish rOll.'r~lilCC rcclllil'CIllCllrS 

(\, =; Identity ,1I1d discu,;s thc ,lrplic;ltion 01. 
orher ryres 01.' lathe,; ;1I1ll rill' :I(lv,lnr"gl',~ 01.' 
e~lch 

PMT 7.0 - Perform competencies related to manual milling 
machine operation in accordance with related requirements 
identified in NIMS Machining Skills Levell, Duty Area 2: 
Job Execution 
7, I	 Scr ur 1ll,ll'llille For sillgle or 11lllltipll' p;liT 

produClloll, which illcludes serring 
Illachinc stops, cllcul:iring rll'CJpel cul)ic 
reet per millure, chip IO;ld, llepth 01.' cur. 
spceds ~\1ll1 teed,; lor rhc lllateri,iI heing 
Ill;lchi Ill'd , :lnd the rypc 01' currer,,; ~I\';\il;lhlt, 

7,2	 Sclcct the plOper work-holding device ;1I1cl 
,,;er ir lip cOITeul)' ro wiribrallli rhe curling 
forces present 

7:\	 ;VLike t:tIJle ,~erups, using ,,;rr,lp,'; ,lllll 
c1:11ll ps, \'ise setu ps, V-hlocl< ,;etll p,'; ,lIld 
ill(lcxing dcvice,~ 

74	 Sclect the pl'Opel' cuttillg roo! holdillg 
dcvice: Illounl it properly; derermine 
corl'eer llil'ecrioll o i.' rot,lrioll: lleremlinc 
when a clltter is dull: he :lhie' to ch;lIlge 
inserr~ ,lIlcl chip I)I'c:lkel','; 

7, =;	 I)l'rrorlll h,lsic milling opl.'r'ltions rh:lt 
includl' pl:lin, i.~lce, enll. side, i.'orlll, ,lllgle, 
grooving, keyw,ly/keyse~lr:lllll cur-off 

7,6 Set up ,lllll use <l dividing he;ld ;lIld/or 
ror~lIY l<i hie 

7,7 Tram in thl' m:lchine he,ld, milling visc or 
orher \\'ork-llOlcling llevices 

7,K I )emonstr;1l<: knowledge of cuttcr types, 
,,;tyles ,lnd ill;1rel'i;ils 

PMT 8.0 - Perform competencies related to manual drill 
press operation in accordance with related requirements 
identified in NIMS Machining Skills Levell, Duty Area 2: 
Job Execution 
S I l)rep;lre nl:lchine ~\Ild selen propcr HPM 

for thc cllrring tool heing ll.sl'd 
S,2 Seleu ;mel ,~:,fcly mount work-holcling 

device 
S,:\	 !VIOllllr work piccl' in \\'ork-holliing device 
S,LI	 Sell'er the proper cutting tool I'or thc joh 
S=; PCI'i.'orill lll'illing, l'ollnrel',~inking, COllnrcr­

horing, spor-Ltcing, reaming ;Ind t,trpillg 
opl'r,lI iOlb 

S,() I)clll0nstr,llC knowll'c!ge 01.' (Irill pl'es,,; 
cl:lssificltions ;lIld their ;\ pplil',ltions 

:-:,7 I)l'1ll0nSrl',lle klloll'!edgc of COlllmOIl llrill 
prl',\s cutting tool typcs ,Ind arplicnioll'; 

:-:,:-:	 TkIllOllstl';\tl' klloll'lcclge of COillJllOn drill 
press \vork-holding devjce,; and their 
,I rpl iCI rions 
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PMT 9.0 - Perform competencies related to manual 
grinding machine operation in accordance with related 
requirements identified in NIMS Machining Skills Levell, 
Duty Area 2: Job Execution 
(),I IklllonsU'J[(: knowledgl' o~' surhn:, 

cylindricd, cl'nll'r-il'ss ;lIld inrl'rn;d 
grillliing In;lchinc" Jncl rlll'ir ;lppliclriofl,s 

lJ2 Sl'l Lip Jnd upl'r:lrc' ;1 111:lnll;d IlmizonLI! 
rl'ciproclting surbn: griJl(il'r 

C)) Pl'l'~( )['111 ,su rl';lCl' gri illIing uIX.'I';1 tiulls tu 
producl' ~bL p;H;I!ld, srl'ppl'd ;lllll ;Ingkd 
,-,ur'f;ICl'S 

l):1 [Ise: ;I rWl'Ill;llll.'nt 111;lglll't chuck (tabll') Ull 
;1 su rf;lcl' gri illin 

l),"; Jkrc'rl1linl' proper ill-fenl, wol'!, spl'l'cl ;1 ill I 
cross-fl'l'cl Spl'l'cl 

l),6 [)I'l'SS thl' whl'd 
l)7 Ikl1lul1"t1';lte: klluwlcclgl' uf grinding whl'l'l 

cIUr;ICll'risrics, con,srrUUil)fl, s!;Inda rds <I nd 
,sl'll'l'tic)Il including \Vhl'l'l 11l;lrkings, whl'e:l 
slupl's, pmpl'r srm;IW-' for "'heels ;Iml 
IH)\\ to insrWCl ;I grinding \\11l'c1 

l),::-1 [)l'IIH)I1Srr;ltl' knu\\ Icclgl' of CUttillg rhlicls 
L1sl'd in grimling Opl'r;llions 

l)l) Ikl110l1srratl' knm,vll'clgl' of surwr-;lbl';ISi\l' 
rl'chnu!ugy ;llld ;lpplic;ltiullS 

9,10 Ohr;lin ;Ind 110ki surbcl' finish roll'r;mcl's 
l) l J O!lt;lin ;Iflcl hokl dusl' inch m 11le:t1'ic 

dinll'nsion;11 toler;lncl's 

PMT 10.0 - Perform competencies related to bench and 
hand tool use in accordance with related requirements 
identified in NIMS Machining Skills Levell, Duty Area 2: 
Job Execution 
lO,1	 [Is l ' Llyolir h;lIld rouis (in conjunCliofl with 

rhl' 1111'JSUrillg tool cOlnpl'tencil',s listl'd in 
till' Ill'xt sl'Clion) incluclin,\2: CO;ltiflg 
l11arC'ri;I!s, surbcC' pl;lll'S, v-hlueks, "crihl'l's, 
clivick'l's, tl';ll1ll1lcls, kl'ySl';lt rules, 
hl'l'I11;lphrodirl' edipC'rs, ;Ingll' pl;lres, 
sllrl;ICl' gage, ;11lC1 prick and CCllll'l' 
jluflclll'S 

L02	 Find rhl' Cl'llll'r Uf';1 squJrl', cylindried, 
rl'et;lllgul;II' \Vol'k pil'Cl'; 1;lyuut holt circles 
ancl ho!l' IOC;ltiulb; b)'our t(.-;HUrl'S to he 
pnKlucC'd 

10,)	 PI'opl'l'ly USl' hal11l1ll'rS, scrnvllrivl'l's, hie", 

chisels, wrenclles, h;lnd Lips ;Ind t:IP 
\\Tl'llClll'," rh rCld ing dies, h;1 nd n:';llllers, 
11;111(1 h;lck S;IWS ;11lC1 I)Ltcll" ;lpplielrions, 
;Ind a hl'nch vise 

104 l)l'I)UIT \\'Ol'k pil'l'l',' ;i1\l'r Iluchilling or 
haml ol'l'r;ltions 

10"; H;lnd Iclll"I' m Jluillhl'r ,,[;llllp r:H1S 

PMT 11.0 - Demonstrate the ability to use process 
control and measurement in accordance with related 
requirements identified in NIMS Machining Skills Levell, 
Duty Area 3: Quality <ontrol and Inspection and in KSAO 
Area 6: Measurement 
I I, J llsing currcnr imlusrri;t1 enginl.'l'I'ing 

cll'a\\'ings <lnd \\ork picces, l1l;lke precision 
il'1e;ISUI·l"llll.'Ilt.~ for ,sjll'cific fe;ltu['(..',,, 

J 1,2 Sell'Cl ami lise rhe proper Ille;lsuring 
(Il'viu.: ([ IS cu~tol1l;lry or Illl'tric) for thl' 
fC';IlU re to he Illl'a"U rl'cl 

11,:3 l-:xpl;lin the re;ISOJl for using c;t1ihratl'd 
I1lc;lSU ri flg lools 

I I."! M;lke rhe appropriate calclll;ltioJls to SC[ 
up the illcasul'ing cll'viec 01' 10 
mathcill;ltiell!y dctl'rillinl' !ocnion of part 
featurl's 

11,1 Del1lon,srrarc kfluwlnlgl' of ;lfl(1 ill' ahle 10 
sl'll'u, ;lSSl'illhk, ;Iml clis<lssl'l1lhk' g:lge 
illaek ,sl"rs using the 11';ISI hloek I1lclhod 

II,() Ikll]Unstr;lle knowlellge uf ;111(1 ;11)ility ro 
Ille:lsurl' surf;lce finishes 

11,7 lk ;Ihle to dkctivcly llSl' COnlllJon 
precision machiniJlg 11l1';lsuring touls ([I,S, 
custom;IIY or IlK'tric) such <IS srl"e1 rull'rs, 
cOl1lhifl;ltioJl SqUIIIT ,~ets, depth gages, 
spri flg c:t1 ipl'rs, ourside/insidcldepth 
ill icrollll"tl'rS, veni re/dia 1/d igir:t1 c;t1i pel'S, 
venire/diglt;t1 hl'ight gllgl', protl';ICtor, 
illecha llica l/l'leclr<)fl ic imliclrors, g< )/llO-gO 
g;lgl",'; COIllPIII';l!OrS; SlII'faCl' p!;rtl'S, ;lIlgil' 
platl's, p;lr;Iiil'1 blocks, iJlspeuioll Cl'llter,~, 

sinl' b:lrs/pLltcs, ;Ind jlroj'i1oillell'l/.~urbcl' 

fill ish cUllllxlri,son clevices 
11,::-1 l'hysic:t1ly nW;ISlIre for: p;li';t1ll'lislll: 

,squ;lreIless; roundnl'ss; COIlCcIltl'iciry; axi;11 
rUIl-uut: ~btne,ss; hok loeltion!si/l'; ;\I1gll',': 
r;lpl'r.s: rhrGlds; linc;lr 

119 Identify \\'Ilich Ill,IIlUhll'tUring pruel'sse,s 
arl' cl}xlhle uf produciIlg specific SlII'faCl' 
hnishl's l'U lI10!ll ielll y 

II 10 Dl'Ill0Il,'t1':1tC knowil'clgl' 01' the: gl'nl"I';11 
classes of firs 

I I, II l)eJl10nstl';ltl' kllmvkclgl' of ,slatistictl 
I)]'OCl'SS contrul (SPCJ terminology ;\I1cl 
ability ro usc qualiry 

PMT 12.0 - Demonstrate knowledge of power sawing 
processes 
12, I	 J)eI1l0nstr~lle knowil'dge or pO\Vl"r, h;lck 

,lIld ha I1d ,saw) ng pnKl'SSl'S iIlClud iIlg: 
Illacililll' types ;Iml ;.rpplicalion,,: work 
Ilokling aClC'ssol'ie,s; IXI.sic Sl'tUP 
cOJlsidcr:ltions, hl:idc/hand sell'etiun: 
speci;11 s;lkty ['I'eclutioIlS 



PMT 13.0 - Demonstrote knowledge of machinability 
151 Idenrify :111(1 expl;lirl rhc cor11liollellrs rlur 

hoo.sr lll:rchirlc pel'fOI'llUIlCe :lllll cut cosl.s 
1.1. I. I I :sc of oprillluill spccds ;Illd feeds 

\\'hell lll,lchillillg 
1."\.1.2 SeleCiion of rile' he.sr curring rool 

for rllc lll:lreri:!l heing machillcd 
I:) 15	 Selcction of rroper curring rooI 

geolllC[l'Y rl'l:lred ro 110l'.sepower of 
111:lchirll' ,Ind rhl' rll;llcri:11 IJcing 
Iluchinl'd 

Ij 1-1	 Clp;lhiliry of rile lllJChi[1C 10 

produce tile roil'r:IIKe I'equircli 
U	 I.~ Sl'lenion of till' lllost suit;rille 

rlll';lsuring tool for the rolcr;uKe 
specified 

15.1.6	 Tc.sring for :Illd lll:\Illr;rining 
lll;rchine gcollletries ro 
lllanuLrnurel'specificlrions 

U.I.7	 /\\\:Ircness of ncw or eillel'ging 
precisi<)[1 111:lch in ing tech nol< )gies 

15,2	 Discuss rhe \/;1 ri:1 hies th:ll could cruse
 
Jll:lchirling prohleills .slwll :l.S rool/wol'k
 
overh ;111 () rool () 1':llil': geollll'rrv, III :Ich ine
 
conditio;~/ro\V~~, cutting fluid~ shape of
 
work, ch ip hrel kl'l's, 1\1;1 reri:!l h:1 rdnes,~,
 

etc­
1."\5	 Di.SClI.SS \\'h:lt chip sh:lpe ;111(1 color cln tell 

you ahour Opl illlUI1l curring 
1."\.-1 I)iscuss the reLlliH' m:lelliluhility of steds 

PMT 14.0 - Perform competencies related to (N( milling 
programming in accordance with related requirements 
identified in NIMS Machining Skills Levell, Duty Area 2: 
Job Execution 
1-+.]	 Identify Ill:lchine G1r;rhiliries to deterllline 

[xorer sreeds, feeds ,1lld depths of curs 
for the cutting rools ;\v:lil;lhlc :lnd rhe 
m:lreri:!l heing 1ll:lchined 

I i 2	 COlllplere rhe 0rl'l':lrion;!l scqucnt'<.: 
re<juil'cd for Ill;\cllining line:lr :lllCl cil'n!l:II' 
inrl'l'poLlrioll profilc.s 

[-1.5	 llsc st:lnd;rrd prqnLltory :llld
 
llliscelbrlCous funcri()n codcs for straighr
 
line 1ll()\('S ill rill' X, Y JllCl I, :lxi.s
 

I·:f.-I	 [I.se (;02 ;lnll CO,) codcs for :Ircs :lnd
 
circles
 

1-1.~	 \\irilc:1 U\C pmgl':l1ll ru 111:1clljne :lsil1lple 
p:lJr l[.~ing orlline progl';IJllllling .softw:lrc 
on ,I person:!l cOlllpurer 

I :I.(J	 Verily rhc C~C pmgralll using gr;lphic 
l'erifiCltion Ivitll oilline pmgr';lillllling Oil :1 
IIlT,on:tI COlllliuter 

1~7	 l)elllonSlr;1fe knowledgc of types of C:\C 
111:1 ch iIll'S ineluel i Ilg 111:lch in ing centcrs: 
:IXl'.S de.signdtions: :ldl;lnLl!-il..'S of CNC: 
CAl )/C/\M: work-holding systems: :md 
currillg tooL, useel IAitll Ci\'C llncllining 

PMT 15.0 - Perform competencies related to (N( turning 
(lathe) programming in accordance with related 
requirements identified in NIMS Machining Skills Levell, 
Duty Area 2: Job Execution. 
I 'i, I Identify Illdcilinc clrJhilities to determine 

rl'<)rer .sreells, teeds :Ind deptils of culS 
1'01' the cutting rools alail:lhll..' ,Ind rhe 
1ll:lteri,r! heing m;lchined 

I ~,2 COlllrlcre tile o[Jcr;lrion;i1 scqucncc 
required 1'01 machining cylimiricil IXII'[.S 

I ~.j Usc SL\IllI:lrd prcrar':ltmy :Jrlll 
III iscell;lllcous function codcs for 
stl';ligllrlinc Illove.s in rile X :Ind I. :Ixes 

I ')A [he c;02 a III I CO) c()(le.s 101 ;lrc,s and 
contours: m:lU'o coelc tor thc increlllenLl1 
ked command on a fixl'd cycle 

1,).'i Writc:I C'\C rrogr:11ll to Ill;K!line:l .simple 
p,IIT using o!tline rrogr:llllllling software 
on a j!l..'rsonal comruter 

1'i.6 Vcrify thc C\IC [i1'Ogr-:lm using gr;\rhic 
vcrifiCltion wirh of!line rrogr;llllming 
sof[w:lre on a pcrson,11 co III [iutl..'r 

PMT 16.0 - Demonstrate knowledge of flexible 
manufacturing systems and new technologies 
16,!	 \)escrihe :lnd cApbin trends and Ilew 

m<lnubclllring technologies til:lr rl'l:lte ro 
rl'ccision Illachining .SUCll ;IS C;\\)/C;\])I). 
Ci\ E, CJ M/CAM, CI M/C I~N, PtCs, cOlllputer 
COlllrllunicttion networks ;lIlll informarion 
excildngc, Irllel'l1cr',~ illl'lucille, higl\ slWl'd 
1ll:lchining, !.l)M (Lasers !lC:lm tVI;IChiilillgJ, 
water Il'lS, EDM (Electrical Di.sch:II'ge 
Machiningl. rohots in [Jrodllction, r,lrid 
rmtoryring. net-sh,l pclnear-sh,1 pe 
rechnologies, Jusr-in-Tilllc, automated 
inspccti( Hl/llle;\SUrcmenr, crc. 

Committee Identified Academic Skills 
Thc rccllllicli comillittee has ic!eiltihcel tllar rile 
follo\\in () :1('<1 dem ie sk ills :Ire emhccklec! in rh is

'" coni cst, 

Math Skills 
lise fr;lctions to solve practictl rrohlems 
[ sc rl'OpOiTiOil,S ;Inc! r:lrios to solvc pr;lcticli 
prohlems 
Simrlify nUlllericti exrn:ssiun.s 
iVIe,\surl' :mgles 
hllCl .sllrhcc :II'e;1 anel pel'imctel 01' t\Vo­
dilllcnsion:ll ohjects 
Arply rr;1Jlsfonn:llions (route or turn, reflecr 
or tlir, tLlnsl:Hl' 01' slide, :Ind dil:l[l' or sc'ale> 
to gcoilletric figu rcs 
Consrrucr r11ree-elilllension:l! Illodcl.s 
;\-Ltke cOlllrarisons, rrl'dicrions and 
infercncc.s u.sing gr:lpll.s ;Inel ch;nt.s 

Spommcd hv (;()()Jhcarr-Willcox (200X) ·37') 



Find "lope of:.1 line
 
Soh'e pr~lcrical prohle111S im olving
 
co III plernenr~1ry, supplelllcnu ry J nd
 
congrllenr ~Ingll's 

Soh e prohk'ilb ill\'llh'ing ,syllllllnry ~Ind 

Ir~lnsfon 11~1 ril 1n 
llsc Illea"ures of inrerior ~\Ild exrerior ~\Ilgles 

of polygons ro soh'e prohleills 
Find ~Irc kngrh :Ind rile ,lre~1 of ~I secrol' 

Science Skills 
ll"e knowledge of rhe p~l1r iele rheory of 
111:lIler 
lk,scril'e :111(1 rl'l"ogllil.e solicl.s, li<juiels ~Inel 

g:lse,~ 

[)csnihe ch~1 r:lcrerisrics of rypes of Il1~lrtcr 

h~l.sed on physicil :1Ilel cheillicil properties 
I Sl' kllO\vlcelge of physicil pmpertics 
(sh~lpe, eil'nsiry. soluhiliry. OdOI', Jllelring 
point, hoiling poinr. color) 
l1se knO\vledge of cheJl1icd propl'rries 
Clcidiry. hasiciry. l'(1111hllSrihiliry, re~lcriviry) 

l be kn()\vledgl' of cl~l.s,sifiC:IIion of c1ellll'nr.s 
~IS Il1cr:ils, Il1cr~illoids. ~Ind nonllll'r~Jis 

I )cscrihl' ph~lse,s of Ill;lrter 
Ikscrihe ~\Ild idenrify physicil ch;lnges ro 
ilurrcr 
I)redict chelllicil cll:lngc,s ro ilurrcr (rypes of 
reaci ions, rC:lcra IHS. :l1ld producrs: ~11ll1 

l>~iI~l11Ced e<ju:1f ions) 
lise kno\\'IL'llge of porenri~1i ~111l1 kinl'ric 
energy 
llsl' kno\\ledge of l11echaniGiI. chernical ~Ind 

electricll energy 
lise knowledge of he:lf. lighr :111l1 sound 
enl'rgy 
{Ise kno\\'kdge of rernrwr:lrure ,scile.s. he~lr 

~lnLi hG11 rr~lnSrer 

lise kn()\\'ledgl' of SOU illI ;lilLi rechnologicil 
:Ipplicilions of SOLII1l1 \\':\\'es 
lise kno\\'leelge of rhl' n:lrUI'e :Inel 
recl\llologicil ~Ippliclrions of lighr 
lise kno\\lcdge of speed, velocily :Iml 
:ll'l'cleuriol1 
ll~e kno\\'IcLige of Newrol1'.s I:l\\'S of Jllorion 
lise knowledge of \\'()rk. force, Illech~lnicil 

,ILlv:II1l:lge, dliciency ~Ind po\\'er 
Usc k no\\'ledge of si illple 1ll~lch inc,s, 
l'(llllpOund 11lal'llinl's, pO\\'l'red vehicles, 
rockets :\Illl resrr:lilling dl'vices 
list' kno\\'ledge of principles of c1ecrricily 
and 1ll~lgl1l'ri~nl 

Language Arts Skills 
l)el11onsrr;ile usc of verb,li COilllllunicarion 
skills. such :IS \\'()rd choice, pirch, feeling, 
rone and voice 
l)clllonsrr:lrl' usc of nOllverl"iI 
COlllrnLllliclrjon skills, such ;IS eye cOllrac 
posrure ;Uld gesrures using inrerviewing 
rechniques ro g:lin inforillarion 
lIse reXI strucrures ro ~Iid cornprehension 
I )c'lllonsrl';lre knowll'dge of ~lppropl'i;nl' 

rdi,:rl'nce nl~Jfl'riaIs 
l )clllonsrr;Jfe in fOl'JlI~1 rion;1i writ ing 
Edir wriring for correct gr;lJllill:Jr, 
CI pir:li il.:lrioil, puncru:lrioil. sj!ell ing, ,senrellCe 
,srrucrul'e ;lnel P:lI'~lgr"plling 

Connedions to Notional Standards 
Sl:ire-kvel ;ICldl'lllic cunicu ILIIll speci:ll isrs 
ielenrihecl rhe FollOWing COilnC'l'rlOnS to n;lrion~i1 

:ll'~ldeillic St:lncLirel.s 

Math Standards 
'\Iumhers :lnd Oper:lrions
 
Algehr;\
 
C;eOnll'f1y
 
Me:lsurellll'nr
 
1);lr:l Analysis :lnd l)roh;Jhiliry
 
I'rol1ll'111 Solving
 
Ik;l.soning ~1I1d Proof
 
COlllnluniclri< >n
 
Connecrions
 
Represenr;lri<m
 

Source: \'CDII>rillciplcs aile! Stallcbrd" for School \Iathcmalics, 
To vicw high school stalldards, I'isit: 
,\talldanls,llctlll,org/doculllellllchaptcr7Ii 11(11 'x ,111111, 
Selcct "Stalldards" frolll mCIJU, 

Science Standards 
llndl'rsr;Jnds rhe srrucrure ~l1ld properril's of 
J))~ltrer 

lIildl'r.sr~lllds lhl' "ource,s ,Iild propcrril's of 
energy 
lInderstands forces and illorion 
1!ndl'rsr;lI1ds rhe n:lrure of scientific inquiry 

Source: McRI-:J, comp<'ndillillof llalioll;[l scicllcc stallciarus,To 
l'i,'I\' and scarch thc col1lpmdium, visit: \,,\\,w,llJcrcl.org!stalJdards­
1X:llchlllarks/ 

Language Arts Standards 
Srudenr.s re:ld :1 wide r;Jnge of print ;md 
nonprinr rexr,s ro huild ;In undl'l'sr;lIlding of 
rl'xrs, of llleillselve.~, ;Iilel of rill' culrures of 
rhe llnired Sr~ltes :Jnd rhe world: 1'0 Jcquin,: 
new infonllarion: ro respond ro rill' needs 
:lIlll dl'Ill~IIl<..ls of society ~1I1d rhl' \\'orkpl;lL'e~ 

~\Illi for PL:'r.soll:ll fuifillillenr. Aillong rhese 



tc',ts ~II'C' ['iOioll :lIK[ nonfiction. clas"ic alKI 

contelllpol':II'Y \'·oll.'i 
~llllknrs ~11)1}ly ~I \\'ilk r:ltlgc' of "rr~ltc'gic..'i to 
cOll1pr\.'hcnd. inrcrrrct, ev:i1uate :IIKI 
:Ipprcci~lte tc'\ts. They dr:I\\' on their prior 
e'\!x'l·ic'llce. theil' inrLTlerions with other 
readers :Inll writel's. theil' [,;nowlellge of wOI'cI 
l11e:llling :lllll or othn t,''\l.'i. tllL'ir word 
identilicltion str:ltegies, :Incl their 
1I ndel''iLi nd ing of t<':'\llI:i1 F<':J tu rc's k .g.. 
sound-le'trc'l' correspolllkncc, sentence 
'ilruClUrc', conte"t. gr:lphics) 
StudelJ[" :lLljust their us<.: or sroken, writren, 
;Ind visu;t1 Ltllgu~lgt' <e,g., conventions, "t yle, 
v<!l':lhul:uy) to uJll1lllUniclte dl'ccti\c'ly with 
:1 v:lI'iery of ~Iudicnccs ~lIld FOI' diFFercnt 
pllrrosc's 
Studenrs cl11ploy a \\idc r:lnge of str~ltegies :1" 
thcy write ;lIld use dill<.:rent writing process 
,'lel11<.:Ilr.'i ~q)propri:ltely to cOl11ll1UniCllC' wi til 
<Ii[fcrcnt ;\lIclience" [01':1 v:II'iety of pUI'pO.'iC.' 
~tulknt" ~Ipply kJ1o\\kllge of LlIlgll:lge 
strucru n:, l:lIlgu:lgc' convenrion.' (e .g.. 
s[wlling ~11ll1 punctuation), 11ledia teClltliquc',;, 
ligurati\'<': 1~lngll~lge ~Incl g<.:nrc' to nC~llc, 

critique, ~l1KI discuss print ~Ind nonrrim te\L'i 
Stll<knls condul't rese~lI'ch Oil issue.'i :ltld 
intC'l'l'sts hy genl'l':lling idcas :Ind questions. 
:1 III I hv posing prohlel11s. The" g:llher, 
evaluate :Ind .synthesizc d:l[~\ h'ol11 ~\ v:lriety 
of sOlll'ces (e.g .. I)('illt ~lJlll nonpl'int texr.'i. 
anihers, rl'o[llc) [() COl11l1lll1ljC1[\.' their 
cliscO\nies in \\:I)'S tlut suit their purrosc' 
:lIld ~\lIdicllCC 

Stulkllr.s lIS<.: :\ vJriery 0[' tcchnologicd :lllll 
inf(Jrin:ltion resollrcc'.'i (e.g., lihr:II'ies, 
lLtt:lh:IS\.'S, cOl11puter networks, vidco) to 
gather :1 illI synrhesiLT information and to 
('IGlte Jnll ('0l1111111lliclte kno\vlecl<Je

C'> 

Stulknt" usc Sl)okc'n, "'ritrC'n :lllll vi.'ill<ll 
LlngU~lgc' to ~Icnllllpljsh their OWll plll'poses 
kg.. For k~ll'Ilillg, <.:njo)'ll1L'nt. rersu:lsion Jnd 
tllc excll:lllgc of inFonll~ltion) 

Source: lRM'IC rI·: Stal1llarlb for the !':nglhlll.angllagc Mts. '1'0 
\ iCII LI](' standards, visi[: 
II ',\1 ,read" rileLhinl\org/;L:uldanb/illcb.iJlllll. 

CONTEST SCORECARD 

Items Evaluated Possible Points 
M;lnu~li I·~ngine L;lrhe Oper:ltion . .. J 2') 
iVLlnll~11 Milling !vLlChine 0rL'r:lrion.. ..12') 
i\1:1nll~11 \)I'ill l'rc'ss,'SlII'f:tu: CrinllL'r 0rel';ltion ,12') 

!'rocess Colltrol/l'rL'cisioll !Vk~l.sureJl1L'nt 12') 
Ci\:C I'rogr:l1llllling-Turning . .. 12') 
cv: l'i'()gl·~IIIlJllil1g-:'v\illil1g,. . 12') 

1~L'breci I"ncl\\leclgc \X!I'inC:ll Tc:sr. 1')0 
I'rofL'.,,'iion;t1 I )<.:"c!opl1lellt. .., 100 

Sub Total 1,000 
Resume Penalty 
Clothing Penalty 

TOTAL 

SI'UmOrL'J hy C;uudhL';m-\X!illcox (2IJUiI)· 377 

I 


